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ABSTRACT : 

The present invention relates to novel adenovirus vectors for use 

in gene therapy which are designed to prevent the generation of 

replication-competent adenovirus (RCA) during in vitro propagation 

and clinical use. The invention also provides methods for the production 

of the novel virus vectors. These vectors maximize safety for 

clinical applications in which adenovirus vectors are used to 

transfer genes into recipient cells for gene therapy. 
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ABSTRACT : 

Gene Therapy vectors, which are especially useful for cystic 
fibrosis, and methods for using the vectors are disclosed. 

=> d elms, 11, 8, 13 
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CLAIMS : 
CLMS ( 1 ) 
We claim: 

1. A recombinant adenovirus vector having a deleted El region of 
the adenovirus genome, into which a heterologous gene has been 
inserted, and in which the protein IX gene has been relocated in 
the adenovirus genome to a location thereof other than the location 
in which said protein IX gene normally resides, such that 
generation of replication-competent adenoviruses is minimized or 
eliminated. 

CLMS (2) 

2. The vector of claim 1 in which one or more open reading frames of 
the E4 region is deleted. 

CLMS ( 3 ) 

3. The vector of claim 2, in which the protein IX gene is 
relocated to the E4 region. 

CLMS ( 4 ) 

4. The vector of claim 2, in which ORF6 of the E4 region is 
retained. 

CLMS ( 5 ) 

5. The vector of claim 4, in which the protein IX gene is 
inserted adjacent to the ORF6 gene. 

CLMS { 6 ) 

6. The vector of claim 1, in which the heterologous gene is a gene 
encoding CFTR. 

CLMS (7) 

7. The vector of cla im 1 in which the heterologous gene is operably 
linked to a eucaryotic promoter, so as to allow for expression of the 
gene . 

CLMS ( 8 ) 

8. The vector of claim 1, in which the adenovirus is selected 
from among adenovirus serotypes 2, 4, 5 and 7. 
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CLAIMS : 



CLMS ( 1 ) 
We claim: 

1. An adenoviral vector comprising an adenovirus genome from 

which one or more of the E4 open reading frames has been deleted, but 
retaining sufficient E4 sequences to promote virus replication in vitro 
and additionally comprising a DNA sequence of interest operably linked 
expression control sequences and inserted into said adenoviral 
genome . 

CLMS (2) 

2. The vector of claim 1 wherein a PGK promoter is operably linked 
to the DNA sequence of interest. 

CLMS ( 3 ) 

3. The vector of claim 1 from which the Ela and Elb regions of the 
adenovirus genome have been deleted. 

CLMS ( 4 ) 

4. The vector of claim 1 from which the E3 region of the 
adenovirus genome has been deleted. 

CLMS ( 5 ) 

5. The adenoviral vector of claim 1 in which open reading frame 
6 of the E4 region is retained in the adenovirus genome. 

CLMS (6) 

6. The adenoviral vector of claim 1 in which open reading frame 
3 of the E4 region is retained in the adenovirus genome. 

CLMS (7) 

7. The adenoviral vector of claim 1 wherein the DNA sequence 
encodes cystic fibrosis transmembrane regulator protein. 

CLMS ( 8 ) 

8. The adenoviral vector of claim 2 wherein the DNA sequence 
encodes cystic fibrosis transmembrane regulator protein. 

CLMS ( 9 ) 

9. The adenoviral vector of claim 3 wherein the DNA sequence 
encodes cystic fibrosis transmembrane regulator protein. 

CLMS (10) 

10. The adenoviral vector of claim 3 wherein the DNA sequence is 
inserted into the deleted Ela and Elb regions of the adenoviral 
genome . 

CLMS (11) 



11. The adenoviral vector of claim 5 wherein the DNA sequence 
encodes cystic fibrosis transmembrane regulator protein. 



CLMS(12) 

12. The adenoviral vector of claim 6 wherein a cytome^Tlo virus 
promoter is operably linked to the DNA sequence of interest. 

CLMS (13) 

13. A method for providing cystic fibrosis transmembrane conductance 
regulator protein to airway epithelial cells of a cystic fibrosis patient 
comprising administering directly to airway epithelial cells of the 
patient an adenoviral vector, said vector comprising an 

adenovirus genome from which one or more E4 open reading frames has 
been deleted, but retaining sufficient E4 sequences to promote virus 
replication in vitro, and additionally comprising a DNA sequence encoding 
cystic fibrosis transmembrane regulator protein operably linked to 
expression control sequences and inserted into the El region said 
adenoviral genome, under conditions whereby the DNA sequence encoding 
cystic fibrosis transmembrane regulator protein is expressed and a 
functional chloride ion channel is produced in the airway epithelial 
cells of the patient. 

CLMS (14) 

14. The method of claim 13 wherein open reading frame 6 of the E4 region 
of the adenovirus genome is retained in the vector. 

CLMS (15) 

15. The method of claim 13 wherein the expression control sequences 
operably linked to the DNA sequence comprise the PGK promoter. 

CLMS (16) 

16. The method of claim 13 in which the Ela and Elb regions of the 
adenovirus genome of the vector have been deleted. 

CLMS (17) 

17. The method of claim 13 in which the E3 region of the adenovirus 
genome of the vector has been deleted. 

CLMS (18) 

18. The method of claim 13 wherein open reading frame 3 of the E4 region 
of the adenovirus genome is retained in the vector. 

CLMS (19) 



19. The method of claim 18 wherein the expression control sequences 
operably linked to the DNA sequence comprise a cytomegalovirus promoter. 



